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Claims 

1 . An optical head for converging a light flux emitted 
from a light source onto an information recording surface 
of an optical information recordingmedium via a transparent 
substrate of the medium and, thereby, recording information 
on said information recording surface or reproducing 
information from said information recording surface, the 
optical head comprising: 

a first light path for converging a light flux from 
a first light source of which the wavelength is Xl onto 
a first optical information recording medium of v/hich the 
substrate thickness is tl : and a second light path for 
converging a light flux from a second light source of which 
the wavelength is X2 (where Xl< X2) onto a second optical 
disc of which the substrate thickness is t2 (where tl < 
t2 ) , wherein 

said first and second light paths share the same 
objective lens, 

a skew adjustment is carried out on said objective 
lens so that the coma aberration of said first optical 
information recording medium becomes essentially 0, 

said second light path is configured as a finite 
conjugating system, and 

the position of said second light source in the optical 
axis direction is set on the side that is farther away from 
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said objective lens than from the predetermined position 
where the rms value of the wave front aberration on the 
information recording surface of said second optical 
information recording medium becomes of the minimum. 

2. An optical head according to Claim 1^ 
characterized in that the position of said second light 
source in the optical axis direction is set between said 
predetermined position and the position where said second 
light path becomes an infinite system. 

3. An optical head according to claim 1 or 2 , 
characterized in that the position of said second light 
source in the optical axis direction is set at a position 
where the rms value of the coma aberration of said second 
light path does not change, even in the case that the skew 
angle of said objective lens ^changes . 

4. An optical head according to Claim. 1, 
characterized in that said wavelengths X 1 and X 2 and said 
substrate thickness tl and t2 are , respectively, as follows : 

62 0 nm < -ll < 6 80 nm 
740 nm < X2 < 820 nm 
0.4mm<tl<0.8mm 
1.0mm<t2<1.5 mm. 

5 . An optical head according to Claim 1 or 2 , 
characterized in that said first optical information 
recording medium is a DVD, said wavelength Xl is 650 nm. 
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said second optical information recording medium is a CD 
and said wavelength X 2 is 780 nm. 
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ational application No. 

INTERNATIONAL PREI^HFARY EXAMINATION REPORT I^HF PCT/JPOO/02968 



I. Basis of the report 



1. With regard to the elements of the international application:* 
the international application as originally filed 

I I the description: 

pages » as originally filed 

pages , filed with the demand 

pages , filed with the letter of 

I I the claims: 

pages > as originally filed 

pages , as amended (together with any statement under Article 19 
pages » filed with the demand 



pages , filed with the letter of 



I I the drawings: 

pages » as originally filed 

pages « filed wi^h demand 
pages . filed with the letter of 

I I the sequence listing part of the description: 

pages ^ ^_ , as originally filed 

pages , filed with the demand 

pages , filed with the letter of . ^ 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language . which is: 

I I the language of a translation fiimished for the purposes of international search (under Rule 23.1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation fiimished for the purposes of international preliminary examination (under Rule 55.2 and/ 

or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 

preliminziry examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I fiimished subsequently to this Authority in written form. 

I I fiimished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been fiimished. 
I I The statement that the information recorded in computer readable form is identical to the written sequence listing has 

been fiimished. 

4. The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. . 



I I the drawings, sheets/fig 

I — I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
^' ' — I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article J 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 J 6 
and 70.17). 

**Any replacement sheet containing such amendments must be referred to under item J and annexed to this report. 
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V. Reasoned statement under Article 35(2) wiA regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial ^plicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 

Claims 



1-5 



1-5 



1-5 



YES 
NO 
YES 
NO 

YES 

NO 



Citations and explanations 
Document 1 : 



JP, 10-91969, A (NEC Corp.), April 10, 1998 
(10.04.98), entire text; all drawings & EP, 
829862, A 



Dociiment 2: JP, 9-204683, A (Hitachi, Ltd.)/ August 5, 
1997 (05 ,08 .97), entire text; all drawings, 
(Family: none) 

Document 3: JP, 10-124903, A (Sanyo Electric Co., Ltd.), 
May 15, 1998 (15.05.98), paragraphs 21 to 23; 
Fig. 1, (Family: none) 

(Documents 1 to 3 are cited in the international search 

report . ) 



None of Documents 1 to 3 describes an invention that 
discloses an optical head having a first light path which 
focuses a light beam from the first light source that has 
a wavelength of Xl on a first light information recording 
medium with a substrate thickness of tl and a second light 
path which focuses a light beam from the second light 
source that has a wavelength of X2 (NB.Xl < X2) on a 
second optical disc with a substrate thickness of t2 (NB. 
tl < t2), the objective lens of the first and the second 
light path being the same, and wherein when this objective 
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lens focuses light with a wavelength of Xl onto the first 
optical information recording medium^ the front wave 
aberration rms value is set to a minimal/ skew-adjustment 
is carried out so that the recording onto the first 
optical information recording medium or the reproduction 
is optimally performed, the second light path is 
configured as a finite conjugated system, and the second 
source light position in an optical axis direction is set 
to be farther from the aforementioned objective lens than 
a position where wave front aberration rms is minimal in 
relation to the information recording surface of the 
second optical information recording medium. Therefore, 
the invention disclosed in Claims 1 to 5 is novel. 

Document 1 discloses an optical head wherein the 
objective lens for focussing the light emitted from a 
laser light source onto an optical disc as a minutely 
small spot is designed to accommodate the substrate 
thickness of the first optical disc, and said laser light 
source can move to be at either one of a first position on 
the optical axis with respect to the objective lens, or a 
prescribed third position on said optical axis, which is 
between said first position and a second position on said 
optical axis that corresponds to a position at which the 
aberration is at a minimum with respect to the second 
optical disc that has a substrate thickness which differs 
from the substrate thickness of said first optical disc. 
This th^ird position is a position at which the ' wave front 
aberration is smaller than at said first position with 
respect to the second optical disc and it is in a position 
in which there is not a significant reduction in the 
amount of allowed lateral skew. Therefore, this third 
position is equivalent to the second light source position 
in the invention disclosed in Claim 1. 

Moreover, Document 2 discloses an optical head 
provided with a first and a second light source and it 



Fonn PCT/IPEA/409 (Box V) (January 1994) 



INTERNATIONAL PRE 




:y examination report 




International application No. 
^ftjP 00/02968 



would be easy for a person skilled in the art to conceive 
of replacing the feature of the moving light source in the 
invention disclosed in Document 1 with the structure 
provided with two light sources. 

Therefore, the invention disclosed in Claim 1 does not 
involve an inventive step in the light of Documents 1 and 
2. 

The features specified in Claims 2 and 3 are disclosed 
in Document 1. Therefore, the invention disclosed in 
Claims 2 and 3 does not involve an inventive step in the 
light of Documents 1 and 2. 

The features specified in Claims 4 and 5 merely relate 
to known standards for CDs and DVDs, such as those 
described in Document 3. Therefore, the invention 
disclosed in Claims 4 and 5 does not involve an inventive 
step in the light of Documents 1 to 3. 

Since the invention disclosed in Claims 1 to 5 relates 
to optical heads, it is industrially applicable. 
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